METHODS AND RESULTS
Microsatellite markers were developed for D. jezoensis using the Ion PGM system (Life Technologies). Library preparation and PGM sequencing were conducted at the Sugadaira Montane Research Center, University of Tsukuba, Japan. Total genomic DNA was extracted from fresh leaves of a single D. jezoensis individual (unfortunately, no voucher was collected at this time) using a QIAGEN DNeasy Plant Mini Kit (QIAGEN, Hilden, Germany). The concentration of genomic DNA was quantifi ed by a Qubit 2.0 Fluorometer (Life Technologies), and 75 ng of DNA was used for the following processes. The genomic DNA was sheared to approximately 350-450 bp by Ion Shear Plus Reagents (Life Technologies), and the adapter ligation, nick-repair, and purifi cation of the ligated DNA was conducted using an Ion Plus Fragment Library Kit (Life Technologies). After size selection (target insert sizes 300-400 bp) was performed by an E-Gel Agarose Gel Electrophoresis System (Life Technologies), library amplifi cation was conducted using an Ion Plus Fragment Library Kit (Life Technologies). The library was assessed and quantifi ed using a Bioanalyzer (Agilent Technologies, Palo Alto, California, USA), and then diluted to 8 pM for template preparation using an Ion PGM Template OT2 400 kit (Life Technologies) and enriched. Sequencing was performed by an Ion PGM Sequencing 400 kit (Life Technologies) using 850 fl ows on the Ion 314 Chip V2 (Life Technologies) according to the manufacturer's protocol. After sequencing, single processing and base-calling were performed using TorrentSuite 3.6 (Life Technologies), and a library-specifi c FASTQ fi le was generated. We obtained a total of 362,653 reads with a total of 81.6 Mbp (available from the DNA Data Bank of Japan [DDBJ] Sequence Read Archive: DRA001272).
We directly screened the sequences for perfect di-, tri-, and tetranucleotide repeats using MSATCOMMANDER 1.0.8 ( Faircloth, 2008 ) . The 'Design Primer' option was selected in MSATCOMMANDER, in which Primer3 ( Rozen and Skaletsky, 2000 ) searches for microsatellite repeats and identifi es possible primer annealing sites according to the following criteria: amplifi cation products within the size range of 100-500 bp, optimal melting temperature range 58-62 ° C, optimal GC content of 50%, possession of at least 1-bp GC clamp, low levels of self-or pair-complementarity, and maximum end stability of 8.0 ( Faircloth, 2008 ) . A total of 98 sets of primers were designed from 437 di-, 100 tri-, and 19 tetranucleotide microsatellites with at least eight, eight, and six repeats, respectively. From these, we selected 24 microsatellites, which showed at least 10 repeats (13 dinucleotides and 11 trinucleotides) for further analyses.
Initial primer screening was conducted using six samples of D. jezoensis collected from two populations (three individuals from Chitose, Japan, and three individuals from Nopporo, Japan; Appendix 1). • Premise of the study: Ten microsatellite markers were developed and characterized in a gynodioecious summer-deciduous shrub, Daphne jezoensis , to facilitate studies of the evolution of gynodioecy in the species. • Methods and Results: We used a next-generation sequencing approach with the Ion Personal Genome Machine (PGM) system to identify and develop microsatellite markers with perfect di-and trinucleotide repeats. These markers were tested with 47 samples from two natural populations. The mean observed and expected heterozygosities per population ranged from 0.40 to 0.46 and 0.60 to 0.66, respectively. • Conclusions: The developed markers will be useful to study the mating system, gene fl ow, and population genetic structure of D. jezoensis .
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60 ° C, and 30 s at 72 ° C, followed by 60 ° C for 30 min. PCR products were analyzed using an Applied Biosystems 3500 Genetic Analyzer with GeneScan 500 LIZ Size Standard (Applied Biosystems). Because six of 16 primers showed multiple or unclear bands in several samples, we report here the remaining ones as useful markers. Ten microsatellite markers showed clear and consistent bands by multiplex PCR ( Table 1 ) . BLAST searches using read sequence data found no known gene around the markers. The mean number of alleles per locus ranged from 6.2 to 7.1 between populations ( Table 2 ) . The mean observed and expected heterozygosities per population ranged from 0.40 to 0.46 and 0.60 to 0.66, respectively ( Table 2 ) . Deviations from Hardy-Weinberg equilibrium were tested using GENEPOP 4.2 software ( Raymond and Rousset, 1995 ) . Signifi cant deviations after Bonferroni corrections ( P < 0.05) were detected for fi ve (Dp180, Dp214, Dp251, Dp258, and Dp315) and three (Dp180, Dp251, and Dp315) loci in Chitose and Nopporo, respectively ( Table 2 ) . Null allele frequencies estimated by CERVUS 3.0 ( Marshall et al., 1998 ; Kalinowski et al., 2007 ) were positive for most loci in both populations, which might contribute to the excess of homozygosity ( Table 2 ) . However, the same pattern could be observed to result from different factors, such as inbreeding and the Wahlund effect. The controlled crossing and paternity analysis are required to reveal the causes of Hardy-Weinberg disequilibrium.
CONCLUSIONS
We developed 10 microsatellite markers for D. jezoensis using a next-generation sequencing approach with the Ion PGM system. The developed markers will contribute to studies of the evolution of gynodioecy by facilitating estimation of the mating system (e.g., selfi ng ability and levels of pollen limitation), gene fl ow (e.g., pollen and seed dispersal), and population structure (e.g., spatial genetic structure) of this species. The PCR conditions were 9 min at 94 ° C, 30 cycles of 30 s at 94 ° C, 30 s at the annealing temperature, and 1 min at 72 ° C, followed by 72 ° C for 7 min. PCR products were labeled with ChromaTide Alexa Fluor 488-5-dUTP (Invitrogen, Carlsbad, California, USA) according to the method of Kondo et al. (2000) , and analyzed using an Applied Biosystems 3500 Genetic Analyzer with GeneScan 500 LIZ Size Standard (Applied Biosystems). Sixteen of 24 primers that produced clear bands were selected for further analyses using 47 samples from two populations (24 from Chitose and 23 from Nopporo). Forward primers were labeled with fl uorescent dye (6-FAM, NED, PET, or VIC) and multiplexed using a Type-it Microsatellite PCR Kit (QIAGEN). PCRs were performed with the TaKaRa PCR Thermal Cycler Dice Gradient (TaKaRa Bio Inc.) in a fi nal volume of 10 μ L, which contained 5 ng of extracted DNA, 1 × Master Mix, and 0.2 μ M of each primer. The PCR conditions were 5 min at 95 ° C, 35 cycles of 30 s at 95 ° C, 1 min at 
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